Twin Higgs mechanism has recently been proposed to solve the little Hierarchy problem. In the context of the Left-Right twin Higgs(LRT H) model, we study the Higgsstrahlung process e + e − → ZH and calculate the cross section of this process at leading order. We find that the correction effects on the process mainly come form the heavy gauge boson Z H . In most of the parameters spaces, the deviation of the cross section σ tot from its SM value is larger than 5%, which might be detected in the future high energy linear e + e − collider(LC) experiments. The future LC experiments could test the the LRT H model by measuring the cross section of the process e + e − → ZH.
Introduction
The standard model(SM) provides an excellent effective field theory description of almost all particle physics experiments. But in the SM the Higgs boson mass suffers from an instability under radiative corrections. The naturalness argument suggests that the cutoff scale of the SM is not much above the electroweak scale: New physics will appear around TeV energies. One interesting approach to the hierarchy problem, first proposed in [1, 2] , is that the Higgs mass parameter is protected the pseudo-Goldstone boson of an approximate global symmetry. In the last few years several interesting realizations of this idea based on the little Higgs mechanism have been constructed [3, 4] .
Recently, the twin Higgs mechanism has been proposed as a solution to the little hierarchy problem [5, 6, 7] . The Higgs is a pseudo-Goldstone boson of a spontaneously broken global symmetry. Gauge and Yukawa interactions that explicitly break the global symmetry give mass to the Higgs. Once a discrete symmetry is imposed, the leading quadratic divergent term respects the global symmetry, thus does not contribute to the Higgs model. The resulting Higgs mass obtains logarithmic corrections. Its mass is around the electroweak scale when the cut off is around 5-10 TeV.
The twin Higgs model mechanism can be implemented in left-right models with the discrete symmetry being identified with left-right symmetry [6] . In the left-right twin Higgs(LRT H) model, the global symmetry is U(4)×U(4), with a gauged SU(2) L ×SU(2) R ×U(1) B−L subgroup.
After Higgs obtains vacuum expectation value(V EV ), the global symmetry U(4) × U(4) is broken down to U(3) × U(3), and SU(2) R × U(1) B−L is broken down to the SM U(1) Y . Three model at the present and future collider experiments and the production and decay of these new particles have been studied in Ref [8] . In this paper, we consider the contributions of the new gauge boson Z H to associated ZH production at high energy linear e + e − collider(LC) experiments.
The next generation of LC is expected to operate at energies from 300 GeV up to about 1.5
TeV [9] . The Higgsstrahlung process e + e − → ZH is one of the dominant production mechanism of the Higgs boson in the future LC experiments. It has been extensively studied in the SM and some specific models, such as the 3-3-1 model, the KK model and the littlest Higgs model [10] .
In this paper we calculate the cross section of the process e + e − → ZH in the LRT H model.
Comparing the process e + e − → ZH in the SM, this process in the LRTH model receives the additional contributions arising from the new heavy gauge boson Z H . We find that the new particle Z H can significant vary the production cross section of the process e 
where v=246GeV is the electroweak scale and s W (c W ) represents the sine(cosine)of the weak mixing angle. From above equations, we can see that the mass m SM Z of the SM gauge boson Z gets a correction at order v 2 /f 2 . The value of f andf are bounded from below by electroweak precision measurements and which cannot be too large either since the fine tuning is more severe for large f . Once f is fixed, the V EVf can be determined from the minimization of the CW potential of the SM Higgs.
For the neutral gauge bosons, we write the couplings to fermions in the form iγ
The couplings of the neutral gauge bosons to the Higgs boson and the charged leptons can be written as 
The Higgsstrahlung process e + e − → ZH is one of the dominant production mechanism of the Higgs boson in the future LC experiments. In the SM, the total cross section of this process at the leading order is [11] 
where √ s is the center-of-mass energy, the factors λ and D can be written as:
Compared the process e + e − → ZH in the SM, this process receives additional contributions from the heavy gauge boson Z H in the s-channel in the LRT H model. The total production cross section σ tot of this process in the LRT H model can be written as:
where P ss ij
In above equations, V i is Z or Z H , Γ V i is the total width of the gauge boson V i and Γ Z H has given in Ref. [8] . g Zh , g V and g A correspond to the couplings discussed in Eqs. (1)- (3), Here, |k| is the magnitude of the 3-momentum of the outgoing Z boson and the sum runs over the participating gauge boson Z and Z H in the s-channel.
The numerical results and discussions
In the numerical calculation, we take the input parameters as α = 1/128.8, s [12] . Normalized to the SM cross section σ SM , the production cross section of the process e + e − → ZH in the LRTH model is almost independent of the Higgs boson mass M H because of the near cancelation of the M H dependence of the production cross section between in the SM and in the LRT H model. Thus, in this paper, we only take the illustrative value M H = 120 GeV. As numerical estimation, we will take f as a free parameter and simply assume it in the range of 500 GeV -1.5 TeV.
The relative correction δσ/σ SM is plotted in Fig.1 as a of ZH production predicted by the SM. From Fig.1 , we can see that the relative correction δσ/σ SM is sensitive to the √ s and decreases as f increases. For f ≤ 800 GeV, the value of the relative correction δσ/σ SM is larger than 5% in most of the parameter space. The three curves also demonstrate that the value of the relative correction δσ/σ SM is also sensitive to the c.m.
energy √ s, if we assume √ s= 1 TeV, the value of the relative correction δσ/σ SM decreases sharply when f → 500 GeV. This is because in this range the mass of heavy gauge boson Z H may equal the c.m. energy √ s, which can make the large s-channel resonance effect. The values of the relative correction varies in a wide range of from a few percent to tens of percent.
To see the dependence of relative correction on the c.m. energy √ s, in Fig.2 , we plot δσ/σ SM as a function of √ s for three values of the parameter f . From Fig.2 we can see that, the value of the relative correction δσ/σ SM increases as √ s increases. For f =500 GeV and 800 GeV, the values of the relative correction δσ/σ SM are in the ranges of 7.6% ∼ 77.8% and 3.2% ∼ 17.7%, respectively. Thus, in a sizable parameter region of the LRT H model,the value of δσ/σ SM is larger than 5%, which can be detected in the future LC experiments.
The cross section of the process e + e − → ZH can be measured by analyzing the mass spectrum of the system recoiling against the Z gauge boson. For M H =120 GeV, the final states are four jet bbqq and two jet plus two lepton bbl + l − , which are coming from the Higgs boson decaying to bb and the Z boson decaying into charged leptons, respectively. From the number of signal events fitted to the di-lepton recoil mass spectrum, the production cross section of the process e + e − → ZH is obtained with a statistical accuracy ±2.8%, combing the e + e − and µ + µ − channel [9] . With the higher c.m. energies and reasonable values of the parameters in the LRT H model, the deviation of the total production cross section from its SM value is larger than 5%. Even for f = 1.1 TeV, the value of the relative correction δσ/σ SM can reach 8.6%. Thus, the effects of the new gauge boson predicted by the LRT H model might be observable in the future LC experiment.
Conclusion
The twin Higgs mechanism provides an alternative method to solve the little hierarchy problem. 
